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 National ITS Architecture  

▬ Overview 

▬ Version 7.0 update 

▬ Example Use of Version 7.0 

 Turbo Architecture version 7.0 
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Webinar What is ITS? 

 Intelligent Transportation Systems (ITS) include 

the electronics, communications or information 

processing used singly or integrated to improve 

the efficiency or safety of surface transportation 

 Examples: 

▬ Traffic signal controllers 

▬ Traffic Management Centers 

▬ 511 (traveler information) 

▬ Electronic toll-tagging 
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Webinar What is an ITS Architecture? 

 Framework for developing integrated transportation 

systems  

 Identifies: 

▬ Organizations 

▬ Systems operated  

▬ Functions performed 

▬ Communications 

▬ Information exchanged 
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Webinar 

ITS Architectures Provide a 

Framework for Integration  

traffic information 

request for 

traffic information 

Travelers 

Emergency 

Service Providers 

Transit 

Traffic 
I-93 Closed  

at Decatur Blvd. 
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Webinar 

What is the National ITS 

Architecture? 

 High-level national framework, “blueprint”, 
used to help guide ITS deployment and 
transportation planning 

 Based on 33 transportation related ITS 
User Services 

 Used as a template to create regional and 
project architectures 

7 



T3  

Webinar 

National ITS Architecture 

National Architecture Products 

 Available on 

Website 

 Can download 

website and 

create a CD-ROM  

 Contains 

▬ Hypertext 

▬ PDF docs 

▬ Databases 
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Webinar National Architecture Products 

Architecture Layers 

Physical Architecture 

Subsystems & 

Terminators 

Equipment 

Packages 

Architecture 

Flows 

Standards Mapping 

Logical Architecture 

Processes 

Data Flows 

Theory of  

Operations 
1 

2 

User Services 

Architecture Use 

For Project 

Development 
For Planning 

Security 

Considerations 

Service Packages 
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Physical Entities - 

Subsystems 

 Part of the overall Intelligent Transportation 
System 

 Identify major systems, functionality 

 Identify major interfaces 

 Define key standardization points 

 4 Categories 
▬ Centers 

▬ Field 

▬ Vehicles 

▬ Travelers 

Physical Architecture 

Subsystems & 

Terminators 

Equipment 

Packages 

Architecture 

Flows 
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ITS 

Subsystems 

 

 

Terminators 

Physical Entities - 

Terminators 

 Entities outside of ITS 

 Define the ITS boundary 

 Define interfaces but not 

functionality 

 Four types of 

Terminators 

▬ Environment 

▬ Human 

▬ System 

▬ Other System 

Physical Architecture 

Subsystems & 

Terminators 

Equipment 

Packages 

Architecture 

Flows 
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 Define information exchanged 

 Also known as “information flows” 

 ITS standards are mapped to architecture flows 

 

event plans 

Event 

Promoter 

incident information 

resource request 
. 
. 
. 

incident information 

resource deployment status 

Physical Architecture 

Subsystems & 

Terminators 

Equipment 

Packages 

Architecture 

Flows 

Traffic 
 Management  

Emergency 
 Management  
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Transit 
Vehicle  

Transit 
 Management  

Service Packages 

Contain pieces of 

the architecture that 

provide a particular 

ITS service 

Architecture 

Framework 

spanning all of ITS 

Service Packages 
Service Packages 
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Webinar Service Packages 

 Represent ITS services in the National ITS  

Architecture 

 Formerly known as market packages 

 Examples: 

▬ Traffic Incident Management System 

▬ Broadcast Traveler Information 

▬ Surface Street Control 

▬ Transit Vehicle Tracking 

 

Service Packages 
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APTS09:  Transit Signal Priority 

Service Package 

16 

APTS09 – Transit Signal Priority

Transit  Vehicle

Transit

Management

Traffic

Management

transit schedule information

right-of-way request 

notification

Transit Center 

Signal Priority

On-board Transit

Signal Priority

signal control 

commands

Transit 

Operations 

Personnel

transit operations status

transit operations 

personnel inputs

TMC Signal Control

signal control status

traffic control 

priority request

traffic control 

priority status

transit vehicle schedule 

performance

TMC Multimodal 

Coordination

local signal priority request

Transit 

Vehicle 

Operator

transit vehicle

operator inputs
transit vehicle

operator display
signal fault data

Roadway

Roadway Signal Priority
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Traffic Management Traveler Information 

Maintenance and 

Construction 

Commercial Vehicle 

Operations 

☻◘ 

Emergency  

Management 

Transit Management 

Archived Data Vehicle Safety 
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National ITS Architecture  
is a “Living Document” 

 Continuing evolution over 16 years 

MCO  
Ver 4.0 

1993 
1993-6 

1996 

1997 
1999 2002 

User 
Services 

Phase I & II 
Development 

Architecture 
Published 

HRI ADUS 
Ver 3.0 

1998 

Ver 2.0 
Transportation 

Security  
Ver 5.0 

2003 

Version 
6.0 

2007 

Version 
7.0 

2012 

Version 
6.1 

2009 
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Architecture Evolution in Step 

with Industry 

▬ Research and Federal Programs 

 DOT Initiatives 

 Commercial Vehicle Information and System 

Networks (CVISN) 

 Connected Vehicles Program 

▬ ITS Standards 

▬ Deployment Lessons Learned 
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http://www.its.dot.gov/arch/index.htm  
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Webinar What’s New in V7.0 
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Webinar What’s New in V7.0 

 Updated institutional layer 

 Planning view of the architecture 

 Synchronization with other initiatives 

▬ FMCSA Commercial Vehicle Information 

Systems and Networks (CVISN) 

▬ Canadian Architecture  

 Reflect current ITS standards  
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 Represent ITS advancements 

▬ Active Traffic Management (ATM) 

▬ Connected Vehicle Program 

▬ Road User Pricing 

 Enhanced website 
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Webinar Institutional Layer 

 Provides a perspective of 

the architecture that 

includes the stakeholders 

and institutions associated 

with the surface 

transportation system 

 Available on the website 
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Webinar Planning View 

 Provides an entry point to the architecture 

that is oriented to the transportation 

planning process 

▬ Can enter view planning factors, goals or 

objectives 

 Provide support for planning of ITS 

programs & projects  

 Each service package linked to planning 

items 
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Webinar Planning View 

 Planning4Operations  

 

 

 ITS Knowledge Resources 
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Webinar Synchronization with CVISN 

 Addition of several architecture flows to 

support exchange of credentials 

information to support citations and 

sharing of border clearance status 

 Adds support for Wireless Roadside 

Inspection (WRI) functions and interfaces 
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Synchronization with Canadian 

Architecture 

 Replacement of the term "market 

package" with "service package” 

 Adjustment of architecture flows 

 Two new service packages 

▬ APTS11: Multimodal Connection Protection 

▬ ATMS26: Mixed User Warning Systems 
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APTS11: Multimodal Connection 

Protection 
APTS11 – Multimodal Connection Protection

payment

selected routes

Traveler Card

request 

for 

payment

service request + 

transit multimodal information

service response +

multimodal service data

Multimodal 

Transportation 

Service Provider

transit information

user request

transit information

user request

transit service coordination Other Transit

Management

transit traveler 

information

transit traveler request

transit trip plan

transit trip 

request

transit user information

transit vehicle operator 

information

trip confirmation

trip confirmation

trip plan

trip plan

Remote 

Traveler 

Support

Remote Transit 

Information Services

Personal 

Information 

Access

Personal Trip Planning

and Route Guidance

Transit

Management

Transit Center 

Connection Protection

Information 

Service 

Provider

Infrastructure Provided

Trip Planning

Transit  Vehicle

On-board Connection 

Protection

On-board Transit

Fare Management
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ATMS26: Mixed User  

Warning Systems 

ATMS26 – Mixed Use Warning Systems

signal control commands +

road user protection device control

crossing call + 

non-vehicular presence

signal control status +

road user protection data

Pedestrians

Roadway

Roadway Warning

right-of-way request notification 

+ traffic flow

roadway warning

system control

Driver
driver information

Traffic

Management

crossing permission

roadway warning system 

status

signal fault data

traffic sensor control Roadway Mixed

Use Sensing

TMC Signal Control

TMC Roadway 

Warning
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ITS Advancements:  Active Traffic 

Management (ATM) 

 “Practice of dynamically managing 

recurrent and nonrecurrent congestion 

based on prevailing traffic conditions” 

 “Use of integrated systems with new 

technology, including the automation of 

dynamic deployment to optimize 

performance quickly”  
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ITS Advancements:  Active Traffic 

Management (ATM) 

 Strategies: 

▬ Speed Harmonization 

▬ Hard Shoulder Running 

▬ Queue Warning 

▬ Dynamic Merge Control 

▬ Dynamic Truck Restriction 

▬ Dynamic Rerouting and Traveler Info 

▬ Dynamic Lane Markings  

▬ Automated Enforcement 
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ITS Advancements:  Active Traffic 

Management (ATM) 

 New service packages  

▬ ATMS22: Variable Speed Limits 

▬ ATMS23: Dynamic Lane Management and  

                   Shoulder Use 

▬ ATMS24: Dynamic Roadway Warning 

 ATM strategies were removed from 

▬ ATMS04:  Freeway Control  Traffic Metering 
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ITS Advancements: Connected 

Vehicle Program 

 Continue updates in Version 6.0 and 6.1  

 Only minor changes were required to 

update terminology to match the 

connected vehicle program  
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ITS Advancements:  

Road User Pricing 

 Support for alternative pricing of roadways 

including road use or vehicle miles 

traveled (VMT) fee-based systems  

 New service package  

▬ ATMS25: VMT Road User Payment  

 Changes to subsystems for methods 

besides traditional toll collection 

▬ Toll Collection Administration  Payment 

Administration 

▬ Toll Collection  Roadway Payment 
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Road User Pricing  

Subsystem Changes 
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ATMS25: VMT Road User 

Payment 

Payment

Administration

ATMS25 – VMT Road User Payment

Enforcement

Agency

Information

Service 

Provider

payment

Traveler Card

ISP Traveler 

Data Collection

Vehicle

Vehicle VMT

Payment

Collection

Driver

request for 

payment

driver 

updates

VMT data 

for ISP

Financial

Institution

payment request

transaction

status

payment violation 

notification

license request

registration

VMT data

VMT cost data

vehicle payment information

vehicle payment request

Other Payment

Administration

VMT payment 

coordination

VMT data VMT data

VMT equipment 

status

VMT equipment 

fault

vehicle payment 

request

vehicle payment 

request

vehicle payment

information

vehicle payment

information

Vehicle

Characteristics

vehicle

characteristics

Remote

Traveler

Support

Remote Interactive

Information Reception

Roadway 

Payment

Roadway VMT

Payment

Center VMT Payment 

Administration

Personal

Information

Access

Personal Interactive

Information Reception traveler 

payment request

user VMT 

account reports

traveler 

payment request

user VMT 

account reports

traveler payment 

information

user VMT 

account setup

traveler payment 

information

user VMT 

account setup

Payment

Administrator

payment

administration requests

payment information 

presentation

DMV

Basic Vehicle

basic vehicle 

measures

Location Data 

Source

position fix
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39 

1. What ITS advancements of Version 7 of the National ITS Architecture 

are or will become relevant to your region?  (You may choose more 

than one.) 

 

a) Active Traffic Management (ATM) 

b) Connected Vehicle Program 

c) Road User Pricing 
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Webinar Poll Question 

40 

 

2.  When do you plan to update your regional/statewide architecture? 

 

a) Within 6 months 

b) 6-12 months 

c) 1 year 

d) 2+ years 

e) I don’t know 
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Website Enhancements  
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Webinar Website Enhancements  

 Menu structure 

 Architecture Use pages 

 Hyperlinked service package diagrams 

and physical architecture diagrams 

 Download website options 

▬ CD-ROM Image  

▬ ZIP File 
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Webinar Website Demo  

 Menu structure 

 Institutional Layer 

 Architecture Use pages  

▬ Use in planning (Planning View entry points) 

▬ Use in project development 

 Service Package pages 

 Download website options 

▬ CD-ROM Image  

▬ ZIP File 
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Website Demo –  

Menu Structure  

 Architecture 

▬ Architecture Layers 

▬ User Services 

▬ Logical Architecture 

▬ Physical Architecture 

▬ Service Packages 

▬ Standards  

▬ Security 

 Architecture Use 

▬ Planning 

▬ Project Development 

 Architecture Products 

▬ Documents 

▬ Databases 

▬ Website Archives 

 Training/Workshops 

 Turbo Architecture 

 Glossary 

▬ Glossary 

▬ Acronyms 
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Website Demo –  

Institutional Layer 
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Website Demo –  

Institutional Layer 
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Website Demo –  

Architecture Use Pages 

 Use in Planning 
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Website Demo –  

Architecture Use Pages 
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Website Demo –  

Architecture Use Pages 
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Website Demo –  

Architecture Use Pages 
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Webinar 

Website Demo –  

Architecture Use Pages 

 Use in Project Development 
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Website Demo –  

Service Package Pages  

▬ Planning 

factors/goals 

▬ Objectives 

▬ Performance 

measures  

▬ Link to costs, 

benefits & 

lessons learned 

52 



T3  

Webinar 

Website Demo –  

Service Package Pages  
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Website Demo –  

Website Download Options 
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Want more info? 
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Webinar Example Use of Version 7 

ATM Project Consideration 

 What ATM strategies are applicable? 

 What elements are involved in the 

strategies? 

 What are realistic goals/objectives? 

 What benefits can be expect? 
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 Identify potential strategies 
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Webinar Example Use of Version 7 

ATMS23-Dynamic Lane Management and Shoulder Use 

ATMS23 – Dynamic Lane Management and Shoulder Use

Traffic

Management

traffic flow + traffic images

traffic sensor control +

video surveillance control

roadway equipment

coordination

traffic operator data

Traffic Equipment

Maintenance

shoulder management 

control

Other Roadway

lane management inputs

Roadway

Roadway Dynamic

Lane Management

and Shoulder Use

Roadway Equipment

Coordination

shoulder management

information

lane management 

information

lane management

control

TMC Dynamic Lane

Management and

Shoulder Use

Collect Traffic

Surveillance

Roadway Basic

Surveillance

Roadway

Environment

Driver

environmental

conditions

driver information

Traffic

Operations

Personnel

vehicle

profile

Border Inspection 

Systems

Multimodal 

Crossings

Enforcement

Agency

Other Traffic

Management

lane management inputs

intermodal freight event information

device control request

traffic operator inputs

Vehicle

request for enforcement + 

traffic violation notification

intermodal freight traffic confirmation
Intermodal

Freight Depot

Vehicle Traffic 

Probe Support

Traffic
traffic characteristics

Vehicle 

Characteristics
vehicle characteristics

 Identify elements (& their stakeholders) potentially 

involved 
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 Identify goals, objectives & performance measures 
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 Identify benefits, costs & lessons learned 
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 Identify benefits 
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Webinar Example Use of Version 7 

 Identify system costs  
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 Identify unit costs 
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 Identify related lessons learned 
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Webinar Poll Question 

 

3. In the example, we saw how the National ITS Architecture supported 

development of an ITS project.  Which use of the architecture would you 

find to be most useful?  (Select only one.) 

 

a) To identify what ITS strategies are applicable. 

b) To identify what elements are involved in the 

strategies. 

c) To identify realistic goals/objectives. 

d) To identify the benefits can be expected. 
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Webinar What is Turbo Architecture? 

Transit 

Management 

Traffic 

Management 

National 

ITS Architecture 

City Transit 

Ops Center 

City Traffic 

Mgmt Center 

City PWD 

City Transit 

Regional/Project 

ITS Architectures 

A software tool that automates 

use of the National ITS Architecture 
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Webinar Turbo Version 7.0 

 Released February 14, 2012 

▬ Supports Version 7.0 of the National ITS 

Architecture (& align version numbers) 

▬ Bug fixes to ensure trouble-free 

operation 

▬ New features and capabilities to ease 

use 
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Turbo V 7 New  

Features & Capabilities 

 Publish document for a project 

architecture 

 Clear all filters with one click 

 Context menus: right-click to undo, cut, 

copy, paste, select all, or spell check 
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Turbo V 7 New  

Features & Capabilities 

 Transfer service package selections from 

the Planning tab to the Services tab 

 Service package diagrams available in SP 

search  
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Webinar Turbo Version 7.0 Availability 

 Free download 

 Follow links from   

http://www.its.dot.gov/arch 
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Webinar More on Turbo Architecture 

 NHI Web-based Course (#137048)  
http://www.nhi.fhwa.dot.gov 

 T3 Webinar (from Feb. 2012) 
http://www.pcb.its.dot.gov/t3/s120202_turbo.asp 
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Emiliano Lopez  

FHWA Office of Operations 

(202) 366-2199 

emiliano.lopez@dot.gov 

Susan S. Walker 

Iteris, Inc. 

(770) 613-9558 

ssw@iteris.com 
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